technique requires about 1/1000 of the exposure time required with Kodak NTB plates. The gross autoradiographs have greater contrast but slightly less resolution than conventional plates.
High-speed autoradiographic technique is sought when exposure time is the prime consideration or when the radiation level is too low for conventional methods to be practical. We describe the use of silver-activated ZnS as an intensifier to reduce exposure time for gross alpha autoradiography. 31 DECEMBER 1965 When a 5-Mev alpha particle strikes a nuclear film, probably no more than 0.1 percent of the energy is utilized by the emulsion to produce the useful latent image. Since no more than 90 ev are required to produce a developable silver halide grain (1) , and since alpha tracks rarely have more than 50 silver grains, over 99 percent of the alpha energy is ineffective in formation of a latent image. Use of phosphorescent ZnS crystals may reduce the direct effects of alpha particles on the film, but the radiation of light, which is efficient in producing a latent image compensates for the reduction. Thus, when a ZnS-augmented autoradiograph is made by an alpha emitter, the film may not receive the alpha radiation, but will receive a large quantity of photons from the excited ZnS crystals; consequently exposure time to attain a given grain density is reduced.
Silver-activated, microcrystalline ZnS is superior in radiation amplification to other combinations such as copperactivated ZnS or a mixture of ZnS and CdS. The phosphor finally selected was ZnS:Ag P7-920B (2) which is an efficient intensifier; it has desirable characteristics, such as wettability and uniformity of grain size.
About 25 g of phosphor was added to 100 ml of 2 percent gelatin solution. The coarse particles were allowed to settle out from the warmed solution for 1 to 2 minutes. The suspension was then decanted and coated directly onto the mounted specimen or deposited by sedimentation on a double-sided, aluminum-coated Mylar film (3) or thin plastic (such as Saran wrap). A uniform deposition of 12 to 14 mg/cm2 was found to be optimum. Although the aluminum-coated Mylar film absorbs more alpha energy than one without backing, the absorption loss was offset by the reflection of light from the aluminum coating. The dried film was sandwiched between the photoemulsion and the specimen (Fig. 1, top) Several sediment cores from south of the Polar Front show a marked depositional change from red clay to overlying diatom ooze. Hays showed (3) that this change correlates with a horizon marking the extinction of Tertiary Radiolaria and that it is related to the transition in Foraminifera and Discoaster which has been studied in other deep-sea cores in connection with the problem of the PliocenePleistocene boundary (4, 5).
The sand fraction from five of the cores used by Hays (Fig. 1, Table 1 ) has been examined at intervals of 20 to 30 cm down the cores, and the occurrence and abundance of ice-rafted detritus have been estimated (Fig.   2A) . Three of the cores (V16-59, V16-116, and V16-132) consist of 5 to 9 m of diatom ooze which overlies red clay. The fourth, V17-88, was taken north of the Polar Front near Tierra del Fuego; it has gray lutite overlying red clay. In three of these cores the boundary between ooze and red clay is gradational, but in the remaining core of diatom ooze (V 16-116) this boundary is sharp (Fig. 2A) . The fifth core consists of 11 m of foraminiferal ooze and foraminiferal clay. It also was raised from north of the Polar Front.
The diatom oozes contain 2 to 10 percent sand but the red clay generally contains less than 1 percent. The percentage of sand-size material in the core of foraminiferal ooze decreases from 50 percent at the top to 20 percent at the bottom of the core. The sand-size sediment in the oozes consists mainly of tests of radiolarians or foraminiferans mixed with ice-rafted and volcanic detritus. The ice-rafted detritus is easily identified, being poorly sorted, angular, and consisting of quartz, feldspar, garnet, and fragments of granitic, sedimentary, and metamorphic rocks of all sizes, from very fine sand to pebbles as large as the diameter of the coring tube (64 mm). The ice-rafted material is mixed with pumice, lapilli, glass shards, fresh plagioclase, and volcanic rock fragments that presumably are derived from local volcanoes (2 
